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— K : 1 Ight-emittlng diode)? 
trifle** 5 fc*ntfJ:tr-\, b-lf-tt** 

COO l 4] nt-t/ybft, ignb-l^bft 20 
*fctt3t-U>M84W^<**nT^*)l6««WI6 

T*£ftffffl^3 il fctf?**. B K- 7 (cipffi 

©■paSfllW<ia±t*. ftiffcLT«He-N 

He-Cd£> Nd : YAG£, Ar^*>U- 30 
If-k, KDP (KH2 PO« ) , KD* P (KDz P 

04 ) , ADP (NH4 H 2 PO* ) , CDA (CsH 
2 AsO. ), CD* A (C s D 2 A s 0« ) . R D P 

(RbH 2 P04 ) x RDA (RbH2 A s 0 4 ) , B 
eSO, -4H! O, LICIO, • 3H 2 O, CO 

(NHz ) 2 x Li I Oj % L i N b Oj , A gi As 
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KDP, PLZT\ LiNb0 3 &if<D3fc$Stt 
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fc^jrat* i o i <ow£tt#j 5~ i o n mmmvmic 

[0 0 4 3] KM l 1 1 Rv 1UG, 1 1 1 Bfr&tU 
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[0044] iuaBH&ic£Dauim£ftfcjira 

+ ^¥Si:LTXYX**^55-l 08R, 108 
G, 108B (GeneralScannin gttfi, 

g~>u-x) *ffl^T^«. sfcs s&ggiBfrpi 1 0 

R, 110G, 1 1 0BfcXYX*+;/37-l 08 
R, 10 8G, 1 08BfcOfflfctt» ftSJfc*X*y- 

>i i o±^mett£LfuHmicax£*« 

fc&cD&fift^ l 0 9R, 10 9G> 109BtfEi3 

[0 0 4 5] 02tilttttl 1 0 1 *i«bfcx*y- 
V l 0 0 ftgufcSM LfcftigttfcJ; 9 X*+ >t**f 
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# (02 (a) ) , \ f-\y^m 3 mxi3 : 7-mm 
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R, 1 0 1 G, 10 1 B*&mLk$>(DX'&5 0 mfo 
40 1 0 1 R> 1 0 1 G> 10 1 Bit* 137-7J)I>*<DK 

g Bmuctt&Lxmmttix^Zo xmi 1 1 r> 1 

I I g, 111 Bfreofttt, ^-n^njtiStsiBgi© 

fefcfcDfcSDttfrl 0 l±<D*%X^>t5o tftt) 

^ v h u *x«KEf»j tfc^n^noibifif* 1 0 1 1 

KAWtS. *LTflbW*l 0 1 R<0Wmtiiy-7 
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[0054] (mmm 3 ) m 4 a+ssw^Tgi© 
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[00 56] 4)05 tt*^W©^gfi© 

{*, RGBB#%^t5/-ci6K3f-^y^;i/0^aii 
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*Xf y-y^8M«-*«iB!e^Rt)««l l 1 R, 1 

I I g, 111 Bic^nwjfSLT, ft&ftSMX? 

11 OR, 110G, 1 1 0B, USStft^l 0 9R, 
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0 8G, 1 0 8 B^6.«fiK?nT^5o ftMl 1 1 R, 

1 1 1 G, 111 Bttg^ftimOnmQififtfttt 
§£4*3 I n G aN£¥l£{*U-tf-£ffl^TfcD, 
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5kc c-etsjww 1 0 1 osmmmsmw 

1M«n*J:5fc, fc£frC«>)fc§iUSgIIS#©l 1 O's 

[0057] aaaw^sttfc Ram Gam b 

Bflffl®3?HRQftSfttt, ikiffim l 0 l ±fciOORt 
*<fc5l8«Jt£*l 0 9R, 10 9G, 109B{C<fcO 
HftSfl, XYX*+>55-l 0 8R, 108G, 1 
08B (General Scannln gttfk Gi' 50 



flfl 1-3890 1 
12 

U-X) ti^TX^U->l OO0B*£«fc!HI*S 

n, i o i frz<mwt£*>)2%jimm 

[0 0 5 8] tttttl 1 0 1 <0%MftX%mz&?<(t 
a J 7 * 5 5- 1 l 2 , JttB«fBttt»ia»5/- r- 
102 (ft£3Mttl!DBEF) tf*n€tt-#ftLT 

[0 0 5 9] B 6 0^7*57-1 1 2©«# 

*tn=swK^BT*« Ox B7 itzQmm&tz* 

[0060] c© < }:-p&*y*D-i'>y^5-l 1 2{C 

4 5° jSnRifrfcoffcMiiSfcfc 

I^Tfc, &^3 8Onm0ttigft£3§iaU Iftft© 

%XtmMM 0 0-7 0 0 nmOpra««oia^* 

[006 1] ■8ttff*SBItS'~ h 1 0 20£a&ffilH 
tSfcaOBTC**. 3U1fi*l 0 1 tffgft-f Sft3 0 1 
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«*»6owifi«3 o i tt« fijia»s/- m o 2 
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[0064] ffiSA v-v'-V 7^103 ^BSr A n 
= 0 . 12 5, -fc;MS+ 7^2 /i mOSW8tt%A 

W4ok 4 0 2ii^xTfeO> cneosa-fe;!' 
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(54) DISPLAY DEVICE 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a display device easily decreasable in weight 
and also increasable in screen size. 

SOLUTION: Single-wavelength convergent light in the neighborhood of 400 nm is 
sequentially intensity-modulated by a modulation means 110 according to the display 
signal, and scans on a screen 100 provided with phosphor layer 101 thereon by means of 
an XY scanning mirror 108. A color picture is displayed by color-separating visible light 
having a gradation corresponding to a display signal emitted from a phosphor layer 101 
by using liquid crystal color shutter 103. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The display characterized by providing the light source which irradiates 
single wavelength convergence light, the screen with which a fluorescent 
substance layer which emits light in a visible region was arranged when said 
light source light was irradiated, a modulation means to modulate said light 
source luminous intensity according to a status signal, and a scanning means to 
scan the light source light by which intensity modulation was carried out with 
said modulation means two-dimensional on said screen. 
[Claim 2] The wavelength of said light source light is a display according to claim 
1 characterized by being about 300 - 450nm of abbreviation. 
[Claim 3] It is the display according to claim 1 to 2 which two or more 
arrangement of said light source is carried out, and is characterized by arranging 
two or more lines of said modulation means and said scanning means for said 
every light source. 

[Claim 4] The display according to claim 1 to 3 characterized by having further a 



means to color an opposite side the luminescence light of said fluorescent 
substance layer with said scanning means of said screen. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 



[0001] 

[Field of the Invention] This invention relates to the display which displays an 

image. 

[0002] 

[Description of the Prior Art] Various things as a display are proposed. For 
example, CRtau is used very broadly as the start in the monitor of television and 
an information processor. Moreover, in recent years, flat-panel displays, such as 
a liquid crystal display (LCD), a plasma display (PDrho), and a field emission 
display (FED), also attract attention. Also in this, very many liquid crystal 
displays as a display which replaces CRT are used increasingly. 
[0003] It is distinguishable at the display of the direct viewing type which carries 
out direct observation of the displayed image as means of displaying of a display, 
and the projection mold display which carries out expansion projection of the 
displayed image at a screen. The latter is further divided into an opaque screen 
by the front projection mold display which projects an image from the front, and 
the tooth-back projection mold display projected from the tooth back of a 
transparency mold screen. 

[0004] Such a conventional display has the technical problem in big-screen-izing. 



For example, in order to display a big screen by CRT, it is necessary to carry out 
the enlarged display of the screen which enlarged the CRT itself or was 
displayed on CRT on a screen using an incident light study system. However, 
there is a problem that the depth of equipment will become huge if CRT is 
enlarged, and weight also becomes heavy. Moreover, although it is necessary to 
decompress the inside of tubing in CRT which irradiates an electron and forms 
an image, it is one of the causes which make it difficult that this also enlarges 
CRT. Moreover, for example, in order to realize a big screen with a liquid crystal 
display, in the case of a direct viewing type, it is necessary to enlarge the array 
substrate itself which arranged switching elements, such as a thin film transistor, 
in the shape of a matrix but, and it is difficult to manufacture many very detailed 
semiconductor devices to homogeneity over the whole big substrate very much. 
For this reason, there is a problem that productivity will become very low and 
cost will become high. Moreover, although it is also possible to obtain a big 
screen by making two or more array substrates rival, processing of the 
lamination section is difficult and it is difficult to acquire display quality uniform 
among two or more array substrates made to rival. The difficulty on the 
manufacture process accompanying enlargement also in a plasma display 



poses a problem. 

[0005] although big-screen-izing is easy for the display of a projection mold 
compared with the display of a direct viewing type, it is necessary to make 
lighting of the room dark - etc. - there is a problem that it is difficult for versatility 
to acquire low still more sufficient brightness and contrast compared with a direct 
viewing type, and display quality is low compared with the display of a direct 
viewing type. 
[0006] 

[Problem(s) to be Solved by the Invention] This invention is made in order to 
solve such a trouble. Namely, this invention aims at being able to perform a big 
screen display and offering the high display of display quality, moreover, this 
invention aims at being able to perform a big screen display and offering light 
weight 7 display. 
[0007] 

[Means for Solving the Problem] This invention is equipped with the following 
configurations in order to solve such a technical problem. 
[0008] The display of this invention is characterized by providing the light source 
which irradiates single wavelength convergence light, the screen with which a 



fluorescent substance layer which emits light in a visible region was arranged 
when said light source light was irradiated, a modulation means to modulate said 
light source luminous intensity according to a status signal, and a scanning 
means to scan the light source light by which intensity modulation was carried 
out with said modulation means two-dimensional on said screen. 
[0009] You may make it said light source use what gives the light of wavelength 
300 [ about ] - 450nm of abbreviation. Also when arranging optical system 
between the light source and a screen by using such the light source, loss of 
absorption, dispersion, etc. is controlled small. 

[0010] Moreover, two or more said light sources are arranged, and you may 
make it arrange two or more lines of said modulation means and said scanning 
means for said every light source. For example, when displaying a color picture, 
the drive frequency of a display is reduced to one third by having the three light 
sources corresponding to the three primary colors, and the drawing optical 
system arranged for every light source. 

[0011] Moreover, you may make it have a means to color the opposite side the 
luminescence light of said fluorescent substance layer, with said scanning 
means of said screen. As such a coloring means, a color filter, a liquid crystal 



color shutter, etc. can be mentioned, for example. For example, by having the 
liquid crystal color shutter which has two or more divided fields which can be 
driven independently, it can draw at coincidence to the field to which it differs on 
the screen which arranged each RGbeta image and arranged the fluorescent 
substance layer by two or more light source light, and a color picture can be 
displayed by changing the foreground color of a liquid crystal color shutter 
corresponding to the drawing field of a RGB image. 

[0012] That is, the display of this invention is equipped with the convergence 
light source, carries out intensity modulation of this light source light according to 
a status signal, and performs image display by scanning two-dimensional on the 
screen which arranged the fluorescent substance. 

[0013] What is necessary is just to use the light which has the wavelength of 
about 300 - about 450nm of abbreviation as the light source. This is because it is 
necessary to penetrate this glass, when glass is arranged on an optical path. For 
example, what is necessary is just to use the laser which emits the blue laser 
beam which has the wavelength of about 300 - about 450nm of abbreviation, 
and near-ultraviolet laser light, or LED (light emitting diode: light-emitting diode) 
as the light source. You may make it laser use semiconductor laser. 



[0014] Moreover, although it is desirable to use the light in which coherent light, 
much semi- coherent light, or many coherent components are contained as a 
light source light, optical glass can be penetrated, and if it is the light which can 
be completed on a screen, it can use. For example, you may make it use the 
light source which irradiates the light which penetrates the glass based on BK-7. 
By using the light containing many coherent components, since the 
effectiveness at the time of carrying out intensity modulation using a diffraction 
grating etc. improves and whenever [ on a screen / convergence ] improves, 
display quality improves. As the light source, moreover, a helium-Ne system, a 
helium-Cd system, a Nd:YAG system, and Ar ion laser, KDrho (Keta2 rho04), 
KD* P (KD2 rho04), ADP (Neta4 H2 PCM), CDA (CsH2 As04), CD* A (CsD2 
As04), RDP (RbH2 P04), RDA (Rbeta2 Asomicron4), betaeS04 and 4eta2 O, 
LiCI04 and 3H2 O, and CO (Neta2)2, LH03, LiNb03, Ag3 AsS3, and Ag3 SbS3, 
AgGaS2, AgGaSe2, CdGeAs2, and zetanGerho2, GaSe, CdSe, HgS, Se, Te, 
kappataurho (kappaTiOP04), Ba2 SetaG or THG by the combination of the 
non-linear optics crystal which consists of nuaNb5 015, KNb03, muNA (C 6eta4 
(Neta2) (N02)), etc., You may make it use the semiconductor laser of an InGaN 
system, a GaN system, a SiC system, and zetanCdSe system, or LED (Light 



Emitting Diode). 

[0015] Although one is sufficient as the number of the light source, you may 
make it have it two or more lines. Especially when drawing color pictures, such 
as RGbeta image, it is desirable to establish the light source of three channels 
which has a wavelength component corresponding to the three primary colors. 
[0016] Moreover, what is necessary is not to ask an unit and plurality, but just to 
obtain desired optical reinforcement by compounding the flux of light from two or 
more light sources according to the optical system of a lens, prism, an optical 
fiber, etc., in not filling the optical output of the light sources, such as laser to be 
used and LED, to the optical output reinforcement needed for each channel. 
[0017] Light source light modulates optical reinforcement according to a status 
signal. It may be made to perform intensity modulation about the light irradiated 
from the light source, and intensity modulation of light source light itself is carried 
out, and you may make it irradiate it. For example, what is necessary is to give 
the electrical potential difference impressed to the light source according to a 
status signal in the shape of a pulse, and just to modulate the light source light 
reinforcement itself, in irradiating the light by which intensity modulation was 
carried out from the light source. Moreover, what is necessary is just to arrange 



modulation elements on the strength [ optical ], such as an optical shutter, on the 
optical path of light source light, in carrying out intensity modulation of the light 
irradiated from the light source. In this case, it is suitable for light source light to 
use the convergence light of single wavelength for every channel. 
[0018] sound 1 optical element which attached the piezoelectric device in the 
container of a mechanical shutter and a liquefied medium as an optical shutter, 
for example, and KDP and rhoLzeta - tau and UNb03 etc. - what is necessary 
is just to use the electro-optics component using a non-linear optics crystal or a 
liquid crystal cell etc. Moreover, what is necessary is just to use the time-division 
system which controls in time the time amount which shades an optical path as 
the approach of the optical intensity modulation in this case, the method using 
[ using a light modulation element as a diffraction grating ] a slit and diffraction 
phenomena, the method combined with a polarizer by using a light modulation 
element as a polarization rotation component or a birefringence component. 
[0019] In the display of this invention, an image is displayed on the screen which 
arranged a fluorescent substance layer which emits light by this light source light 
in a visible region in the light source light which carried out intensity modulation 
according to the status signal in this way by carrying out a sequential exposure 



two-dimensional. What is necessary is just to arrange a fluorescent substance 
layer on the substrate which has the translucency of a glass substrate etc. You 
may make it arrange a fluorescent substance layer over the whole screen 
surface, and may make it arrange it in the shape of a matrix for every pixel. In 
arranging a fluorescent substance layer over the whole surface of a screen, the 
field which the convergence light to which intensity modulation of this fluorescent 
substance layer was carried out irradiates, and emits light serves as a pixel. 
[0020] What is necessary is just to use the biaxial scan mirror of the XY direction, 
a polygon mirror, etc. for the screen which arranged the fluorescent substance 
layer as a means to scan two-dimensional, for example. In this case, what is 
necessary is just to scan the horizontal (Rhine) frequency of the image which 
displays the direction of X, and the direction of V synchronizing with the 
perpendicular (frame) frequency of an image. 

[0021] A typical perpendicular frequency is case 60etaz of monochrome display. 
In the case of color display, when using the light source of one channel, it is the 
180etaz need, but when making it correspond to RGbeta and using the light 
source of three channels, it can be made a three-phase-circuit 60etaz drive. 
[0022] If the light source light scanned by the screen with a scanning means like 



chiY scan mirror carries out incidence to a fluorescent substance, a fluorescent 
substance will emit light in a visible region. Since intensity modulation of the light 
source light is carried out according to the status signal, a display image will be 
drawn by the screen. 

[0023] It is necessary to make into about 400 - about 800nm of abbreviation the 
wavelength field where a fluorescent substance emits light. There is the 
following in the fluorescent substance which emits light with light source 
wavelength which was mentioned above, for example. As a white luminescence 
fluorescent substance, for example (zeta n, Cd) S:Ag, Au, aluminum, 3calcium3 

2 (P04) and calcium2 (F, CI) : Sb3+ </SUP>, mun2+, Y2 Si05 : To taub3+ and 
the Lord, as an R luminescence fluorescent substance For example, Y2 
omicron2 S:Eu3+, zetan3 2 (P04) : mun2+, (zeta n, Cd) S:Ag, YV04 : Eu3+, Y2 

03 : Eu3+. (Sr, mug) 3 2 (rho04) : Sn2+, LiAI02 : Fe3+, YV04 : Dy3+, 
6mugO-AS 205 : mun4+, 3.5mugO and O.SmugF-germanium omicron 2 : To 
mun4+ and the Lord, as a G luminescence fluorescent substance For example, 
zetanS:Cu, aluminum, zetanS:Cu, Au and aluminum, zetan2 Siomicron4 : 
mun2+, (zeta n, Cd) S:Ag, S:Cu (zeta n, Cd), aluminum (it Ba(s)), calcium, 
mug10(rhoO4) 6 CI2 : Eu2+, 2SrO, 0.84rho2O5-0.16beta2O3 : Eu2+, LaPQ4 : 



Ce3+, taub3+, Sr2 Si3 08 and 2SrCI2 : Eu2+, Y2 Si05 : Ce3+, Tb3+, 
CeMgAI11019:taub3+, Sr4 aluminum14025:Eu2+, GdMgB5 O10:Ce3+, Tb3+ 
and mugGa 204 : mun2+ and Y3 aluminums 012:Ce3+ (YAG:Ce3+) - as a B 
luminescence fluorescent substance mainly For example, zetanS:Ag, 10(Sr, mu) 
(P04) 6 CI2 : Eu2+ (mu= 0 - 0.1 calcium), Sr two P207 : Eu2+, two (Sr, mug) 
P207 : Eu2+Sr3 2 (mo04) : Eu2+, betaaMgSi 208 : Eu2+, aluminum(Sr, 
betaa)2 Si 208 Eu2+, YV04 and Ba0.87mug 2.0aluminum2 
O3/2Z+3:Eu0.132+ (16.0 z- 14.0, 25.0) - as a GB luminescence fluorescent 
substance mainly For example, Ba0.8 What is necessary is just to use mug2-x 
aluminum 1 6027: Eu2+, munx2+ (x=0.07- 0.4), etc. In addition, what is necessary 
is for the fluorescent substance to be used to choose what has good 
effectiveness according to the wavelength of the light source light to be used, or 
to unite the wavelength of the light source with the efficient wavelength field of a 
fluorescent substance, and just to choose it, since the quantum conversion 
efficiency changes with wavelength fields where a fluorescent substance is 
irradiated. 

[0024] Moreover, while penetrating light source light to the optical 
plane-of-incidence side of a fluorescent substance layer, it is suitable to arrange 



a dichroic mirror which reflects the light component of luminescence light. By 
adopting such a configuration, the luminescence light of a fluorescent substance 
is injected at high effectiveness at an observation side side (the optical plane of 
incidence of a fluorescent substance, and field of the opposite side), and its 
brightness of a display improves. 

[0025] In order to display a color picture with the display of this invention, there 
are an approach of displaying a color picture by the luminescence light from the 
fluorescent substance arranged in the display screen itself and the approach of 
coloring the luminescence light from a fluorescent substance with coloring 
means, such as a color filter, and displaying a color picture. 
[0026] In order to display a color picture by the luminescence light from the 
fluorescent substance arranged in the display screen itself, you may make it 
arrange the fluorescent substance which emits light on a screen in a light in 
three primary colors which makes color displays, such as RGB, possible in the 
shape of a matrix. The fluorescent substance which emits light mainly in R (red), 
the fluorescent substance which emits light mainly in G (green), and the 
fluorescent substance which emits light mainly in B (blue) are arranged in the 
shape of a matrix on a screen as a unit pixel of each color, respectively, and a 



color picture is displayed by irradiating the convergence light which carried out 
intensity modulation to these fluorescent substances according to the status 
signal. In addition, it is suitable for a light source luminous-intensity modulation 
to carry out so that the balance of the luminescence reinforcement of the 
fluorescent substance used for each color and the nonlinearity of the 
luminescence light reinforcement to exposure light reinforcement may be 
amended. 

[0027] What is necessary is just to arrange on a screen one sort of fluorescent 
substances which emit light, for example in the white light by the approach of 
coloring the luminescence light from a fluorescent substance with coloring 
means, such as a color filter, and on the other hand, displaying a color picture. 
You may make it arrange a fluorescent substance in the shape of a matrix for 
every pixel, and may make it arrange it, without dissociating. And a color picture 
is displayed by arranging coloring means, such as RGbeta color filter or a liquid 
crystal color shutter, in the plane of incidence and the opposite side of light 
source light of a screen. That is, a RGB color filter is prepared on the screen 
which arranged the fluorescent substance, and the fluorescent substance side of 
the location equivalent to each color filter is scanned with the light source light 



which carried out intensity modulation. For example, the local field 
corresponding to R pixels on the display screen, G pixels, and B pixels is 
irradiated by the light source light by which intensity modulation was carried out 
according to the status signal of each RGB, and a color picture can be displayed 
by passing the color filter of RGB for the light which emits light from this field, 
respectively. 

[0028] In this case, the highest luminous efficiency is acquired by arranging the 
fluorescent substance which emits light to RGB of each according to the location 
of a RGB color filter. Since an elevated-temperature thermal process is not 
needed at the time of RGB color filter formation, it is possible to use a dyeing 
mold color filter besides the conventional pigment mold color filter. 
[0029] The principle which uses a liquid crystal color shutter and displays a color 
picture next is explained. A liquid crystal color shutter is a color shutter which 
consists of two liquid crystal cells and color polarizing plates, and can perform 
RGbeta modulation of the light penetrated by controlling the electrical potential 
difference impressed to a liquid crystal cell. For example, the light source light 
which carried out intensity modulation according to the status signal of RGB is 
irradiated to the local field of a screen, and a color picture can be displayed by 



switching RGB of a liquid crystal color shutter and passing the light which emits 
light from this field. 

[0030] A liquid crystal cell means what can modulate the luminous intensity 
which penetrates a liquid crystal layer according to the electrical potential 
difference impressed to inter-electrode [ which pinches a liquid crystal layer with 
the transparent electrode of two sheets, and pinches a liquid crystal layer ], and 
a polarization condition here, speed of responses, such as pi eel to which pi twist 
orientation of the tauN liquid crystal was carried out as a liquid crystal cell, a 
ferroelectric liquid crystal, and antiferroelectricity liquid crystal, adopt the quick 
(for example, switching in about 2 or less ms is possible) thing which has a large 
angle of visibility - ** - it is desirable. 

[0031] The principle of operation of switching of a liquid crystal color shutter is 
conversion of the polarization direction by birefringence control, it makes the 
retardation of a liquid crystal cell lambda/2 (lambda: wavelength), and it 
arranges a phase leading shaft so that it may be located in the direction of 45 
degree to the transparency shaft of a color polarizing plate. In the case of pi eel, 
in the case of about about 4-5 micrometers, a strong dielectric liquid crystal cell, 
and an antiferroelectric liquid crystal cell, the proper gap of the liquid crystal cell 



from which a retardation becomes lambda/2 is about about 1.5-2.5 micrometers. 
The combination of a color polarizing plate is constituted by 2 sets of things 
which combined the color polarizing plate which has the relation of the 
complementary color mutually so that a transparency shaft might intersect 
perpendicularly, and one polarizing plate of an achromatic color. 
[0032] Although ON/OFF control of the electrical potential difference impressed 
to a liquid crystal cell can perform a total of four color specification, it is suitable 
to combine so that it may become RGB3 color and a black display. 
[0033] The drive approach of the liquid crystal cell in a liquid crystal color shutter 
As stated previously, it cannot be overemphasized that it drives so that it may 
change to a RGB color corresponding to RGB of light source light, but in 
performing three 60Hz drives of three phase circuits especially using the light 
source The transparent electrode of a liquid crystal color shutter is divided into 
two or more fields. The screen upper limit section A R display, The center 
section is made into G display, the lower limit section is made into the B display, 
and a proper color picture can be displayed, without raising scan frequency by 
repeating the actuation which scans the image which carries out considerable 
respectively according to each light source. 



[0034] In case the applied voltage of a liquid crystal cell is controlled, in the case 
of pi eel, the actual voltage waveform impressed to a liquid crystal cell performs 
ON/OFF with alternating voltage symmetrical with 0V and positive/negative, but 
in driving a ferroelectric liquid crystal or an antiferroelectricity liquid crystal cell, 
ON/OFF control switches, when straight polarity is impressed for example, for 
ON condition and it impresses the direct current voltage of negative polarity for 
an OFF condition. In this case, since it is necessary to impress alternating 
voltage in order to avoid printing of liquid crystal, it is desirable to switch all of 
four conditions, i.e., RGB, and black in an equal period. Little good display of 
check-by-looking active jamming is most obtained by dividing a black display 
period into three equally, and inserting in the change period of a RGB display 
especially. 

[0035] Furthermore, in order to raise the light transmittance to a liquid crystal 
color shutter, it is desirable to prepare the polarization conversion sheet which 
changes the luminescence light of a fluorescent substance into linearly polarized 
light light in the both sides of a fluorescent substance layer. A polarization 
conversion sheet penetrates only a predetermined polarization light, and 
polarization other than this polarization is reflected. What is necessary is to 



penetrate only the polarization light which is in agreement with the polarization 
transparency shaft by the side of the optical incidence of a liquid crystal color 
shutter in such a polarization conversion sheet, and just to make it arrange so 
that another polarization component may be reflected. Since the reflected 
polarization component repeats and carries out the depolarization of the multiple 
echo on the surface of a screen (for example, a fluorescent substance front face 
or the substrate front face which arranged the fluorescent substance), the 
polarization component penetrated recursively will increase it. Since a part for 
Mitsunari absorbed with the incidence side polarizing plate of a liquid crystal 
color shutter by preparing a polarization conversion sheet can be reduced, the 
permeability of the light which carries out incidence to a liquid crystal color 
shutter can be raised, and a bright high-definition display can be realized. 
[0036] The laminating of the cholesteric nature liquid crystal polymer which has 
change or a different spiral pitch for a spiral pitch using the circular polarization 
of light selectivity of the anisotropy dichroic mirror obtained by carrying out the 
laminating of the organic polymer which has form birefringence, for example at 
intervals of about several 10nm as a member which constitutes a polarization 
conversion sheet, or cholesteric liquid crystal is carried out, and you may make it 



prepare lambda/4 film in an optical outgoing radiation side. When adopting 
which configuration, in order to avoid multiplexing of the image by the multiple 
echo, it is desirable to arrange so that it may stick to a fluorescent substance 
side. Moreover, when preparing such a polarization sensing element, as for the 
built-up sequence of the polarizing plate of a liquid crystal color shutter, it is 
desirable to consider as the polarizing plate of an achromatic color and B 
transparency polarizing plate [ an optical outgoing radiation side ] which can 
reduce the contrast fall by outdoor daylight reflection most among color 
polarizing plates at an optical incidence side. 

[0037] Whenever [ incident angle / of the light which it is scanned with a 
scanning means and carries out incidence to a fluorescent substance layer in 
the display of this invention ] will be different at the center section and edge of a 
screen. In being smaller than the pixel size of the image which the beam 
diameter of light source light draws, especially whenever [ incident angle / of the 
light to a screen ] does not become a problem. Moreover, what is necessary is 
just to modulate light source luminous intensity with a modulation means so that 
a part for this change may be compensated when the luminescence light 
reinforcement of a fluorescent substance changes with whenever [ incident 



angle ]. 

[0038] You may make it arrange incident light include-angle accommodation 
means, such as a diffraction grating and a holographic optical element (HOE), in 
the optical plane-of-incidence side of a fluorescent substance layer in the 
direction of a normal of a screen to carry out incidence of the light which carried 
out intensity modulation with the thickness of a fluorescent substance layer, the 
property of a fluorescent substance, the magnitude of a screen, etc. 
[0039] By adopting such a configuration, it is not based on the physical 
relationship of a scanning means and the unit pixel field of a screen, but 
incidence of the light source light by which intensity modulation was carried out 
is efficiently carried out to a fluorescent substance layer at a uniform include 
angle. Moreover, arrangement distance of a scanning means and a screen can 
be made small. 
[0040] 

[Embodiment of the Invention] Hereafter, the display of this invention is further 
explained to a detail. However, the configurations of the display of this invention 
illustrated and explained with the following operation gestalten are not those 
things limited to seeing. Moreover, you may make it use combining the 



configuration of illustrated each part variously. 

[0041] (Operation gestalt 1) Drawing 1 is drawing showing the example of the 
configuration of the display of this invention roughly. 

[0042] This display carries out intensity modulation of the light source light 
irradiated from the light sources 111R, 111G, and 111B according to a status 
signal, and displays a color picture by scanning two-dimensional to the screen 
100 which arranged the fluorescent substance layer 101. Here, InGaN system 
semiconductor laser with an oscillation wavelength of about 380nm is used as 
the light sources 1 1 1 R, 1 1 1 G, and 1 1 1 B. Moreover, when the light from the light 
source is irradiated by the screen 100 which is a viewing area, the fluorescent 
substance layer 101 which emits light in a visible region is arranged by it. Here, 
two or more fluorescent substances are mixed and arranged so that light may be 
emitted in the white light as a whole to light source light. Moreover, you may 
make it set the thickness of the fluorescent substance layer 101 as the range of 
about about 5-10 micrometers. 

[0043] According to the status signal of each RGB, intensity modulation of the 
light source light which carried out outgoing radiation is sequentially carried out 
by the intensity modulation means from the light sources 1 1 1 R, 1 1 1 G, and 1 1 1 B. 



Here, the modulation elements 11 OR, 110G, and 11 OB on the strength which 
combined the diffraction-grating mold liquid crystal cell which controls 
transparency/diffraction of light source light as an intensity modulation means, 
and the slit are used. 

[0044] The light source light by which intensity modulation was carried out with 
the intensity modulation means is scanned two-dimensional on a screen 110 by 
the scanning means synchronizing with a status signal. Here, XY scan mirrors 
108R, 108G, and 108B (the product made from GeneralScanning, G series) are 
used as a scanning means. Moreover, between the modulation elements 11 OR, 
110G, and 110B on the strength and XY scan mirrors 108R, 108G, and 108B, 
the image formation optical system 109R, 109G, and 109B for completing light 
source light as the local field corresponding to the unit pixel on a screen 110 is 
arranged. 

[0045] Drawing 2 is drawing for explaining signs that it scans by the light source 
light which carried out intensity modulation of the screen 100 which arranged the 
fluorescent substance layer 101. Here, since the three light sources are used, 
60Hz drive of three phase circuits is sufficient as the scan by XY scan mirrors 
108R, 108G, and 108B, but ( drawing 2 (a)) to display a color picture by the light 



source of one channel, it is necessary to drive 180Hz ( drawing 2 (b)). By such 
configuration, the light source light by which intensity modulation was carried out 
according to the status signal will carry out incidence to each unit pixel field of 
the fluorescent substance layer 101 arranged by the screen 100. Since it is 
chosen and arranged so that the fluorescent substance layer 101 may emit light 
in a visible region to the light which carried out incidence, the predetermined 
image with which gradation was distributed for every pixel two-dimensional is 
drawn by the screen. In addition, what is necessary is just to modulate light 
source luminous intensity so that this nonlinearity may be amended when 
nonlinearity is looked at by the luminescence light reinforcement to the incident 
light reinforcement of the fluorescent substance layer 101 . 
[0046] In the display of this invention illustrated to drawing 1 , the RGB color filter 
802 is arranged in the field of the opposite side with the optical plane of 
incidence of the fluorescent substance layer 101. The luminescence light of 
********** 101 is colored the light source light which the RGB color filter 802 was 
emitted from light source 111R, and was modulated by on-the-strength 
modulation element 11 OR according to the red status signal. The luminescence 
light of ********** 101 is colored the light source light which was emitted from light 



source 111G and modulated by on-the-strength modulation element 110G 
according to the green status signal. It is arranged so that the luminescence light 
of ********** 101 may be colored the light source light which was emitted from 
light source 111B and modulated by on-the-strength modulation element 11 OB 
according to the blue status signal. 

[0047] Moreover, the RGB color filter 802 uses what arranged the good 
organic-coloring-matter system color filter of coloring in the shape of a stripe with 
screen printing on face glass 801 here. 

[0048] Moreover, while penetrating light source light to the optical 
plane-of-incidence side of the fluorescent substance layer 101, the dichroic 
mirror 112 which reflects the light component of the luminescence light of the 
fluorescent substance layer 101 is arranged. Thereby, the luminescence light 
from the fluorescent substance layer 101 is injected at high effectiveness at an 
observation side side (face glass 801 side), and can improve display brightness. 
[0049] In addition, although not illustrated especially, outdoor daylight reflection 
can be reduced to abbreviation 1/2 by sticking a polarizing plate on the 
fluorescent substance layer 101 efface glass 801, and the field of the opposite 
side, and preparing a polarization conversion sheet between face glass 801 and 



a color filter 802 or between a color filter 802 and the fluorescent substance layer 
101, without reducing most display brightness. 

[0050] Thus, according to this invention, the bright high display of display quality 
with easy big-screen-izing can be offered with a simple configuration. Moreover, 
in the indicating equipment of this invention, since it is not necessary to arrange 
the optical system of the drawing beam to a viewing area in a bulky reduced 
pressure container like CRT, an indicating equipment can be lightweight-ized. 
Moreover, effect of external turbulence, such as a noise, can be made hard to be 
influenced since it is not necessary to use a charged particle as a drawing beam. 
[0051] (Operation gestalt 2) Drawing 3 is drawing showing another example of 
the configuration of the display of this invention roughly. In the display of this 
invention illustrated to drawing 1 , although arranged on the screen 100 which is 
a viewing area, without separating the fluorescent substance layer 101 which 
emits light in the white light, the display of drawing 3 arranges each fluorescent 
substance 101R, 101G, and 101B which emits light to R, G, and B on a screen 
100. Fluorescent substances 101 R, 101G, and 101B are arranged 
corresponding to the RGB array of a color filter. The light from G and 1 1 1 B scans 
only the light source 111R and 111 fluorescent-substance 101 top according to 



the color of the image which draws, respectively. That is, the light from the light 
source modulated according to the status signal carries out incidence to each 
fluorescent substance 101 arranged in the shape of a matrix alternatively. And 
the luminescence light of fluorescent substance 1 01 R penetrates the field of R of 
a color filter 802, the luminescence light of fluorescent substance 101G 
penetrates the field of G of a color filter 802, and the luminescence light of 101 B 
** penetrates the field of B of a color filter 802. 

[0052] moreover, the thing combined and used so that a wavelength field with 
the luminous efficiency of the fluorescent substance to be used sufficient since 
the luminous efficiency of a fluorescent substance changes with wavelength of 
incident light, and the wavelength of the light source may agree - ** - it is 
desirable. 

[0053] By adopting such structure, luminescence of a fluorescent substance can 
be used most efficiently and display quality can be improved. 
[0054] (Operation gestalt 3) Drawing 4 is drawing showing roughly still more 
nearly another example of the configuration of the display of this invention. 
Although the display of this invention illustrated to drawing 1 and drawing 3 is 
carrying out intensity modulation of the light by which outgoing radiation was 



carried out according to the status signal from the light sources 1 1 1 R, 1 1 1G, and 
111B, it is carrying out intensity modulation of the light source light itself in the 
display of this invention illustrated to drawing 3 according to the status signal. 
That is, from the light sources 1 1 1 R, 1 1 1G, and 1 1 1 B, the light by which intensity 
modulation was carried out according to the status signal is sequentially 
irradiated by the scanning means 108R, 108G, and 108B. For example, the 
sequential exposure of the light from which a status signal is corresponded and 
reinforcement differs can be earned out by carrying out pulse modulation to the 
light source according to a status signal, and impressing an electrical potential 
difference. 

[0055] If such a configuration is adopted, since what is necessary is to arrange 
only a scanning means in from the light source before a screen, the 
configuration of equipment can be simplified further. Moreover, since loss by the 
light source absorption of light by optical system, dispersion, etc. decreases and 
the use effectiveness of light improves, display quality can be raised. 
Furthermore, the degree of freedom of selection of the wavelength of the light 
source can be enlarged. 

[0056] (Operation gestalt 4) Drawing 5 is drawing showing another example of 



the configuration of the display of this invention roughly. In this indicating 
equipment, in order to display a RGB image, it has the light sources 1 1 1 R, 1 1 1 G, 
and 111B of three channels. The drawing optical system which irradiates this 
light source light to a screen also consists of modulation elements 1 10R, 1 10G, 
and 11 OB on the strength [ optical ], image formation optical system 109R, 109G, 
and 109B, and XY scan mirrors 108R, 108G, and 108B respectively 
corresponding to the light sources 111R, 111G, and 111B. The light sources 
1 1 1 R, 1 1 1G, and 1 1 1 B use the InGaN system semiconductor laser which gives 
near-ultraviolet wavelength with an oscillation wavelength of about 380nm, and 
this light source light can penetrate glass and plastics. According to the status 
signal corresponding to image information, gradation control of the light which 
carried out outgoing radiation from this light source is carried out by the 
modulation elements 11 OR, 110G, and 110B on the strength [ optical ] which 
consist of a diffraction-grating mold liquid crystal cell which controls 
transparency/diffraction, and a slit. Signal compensation has been beforehand 
carried out at the time of the input to the optical intensity modulation means 110 
so that the non-line type property of the luminescence property of the fluorescent 
substance layer 101 may be compensated as mentioned above also here. 



[0057] Three light source light for the object for R images which received 
intensity modulation, the object for G images, and B images is condensed by the 
image formation optical system 109R, 109G, and 109B so that it may converge 
on the fluorescent substance layer 101, XY scan mirrors 108R, 108G, and 108B 
(the product made from General Scanning, G series) irradiate to the pixel field of 
a screen 100, and a two-dimensional image is displayed by the luminescence 
light from the fluorescent substance layer 101 . 

[0058] A dichroic mirror 112 unites with the light source light incidence side of 
the fluorescent substance layer 101, the polarization conversion sheet 102 
(DBEF by Sumitomo 3 M company) unites with an optical outgoing radiation side, 
respectively, it is arranged and, outside (watcher side), the liquid crystal color 
shutter 103 which consists of two antiferroelectricity liquid crystal cells and two 
or more color polarizing plates is arranged further. 

[0059] Drawing 6 is drawing showing the configuration of a dichroic mirror 112 
typically, and drawing 7 is drawing showing the reflection factor property, a glass 
substrate top - mugF2 from - the becoming low refractive-index layer and Hf02 
from - by carrying out the laminating of the becoming high refractive-index layer 
by the sputtering method etc., as shown in drawing 6 , a reflection factor property 



as shown in drawing 7 is acquired. 

[0060] The property of reflecting the component of the visible region with a 
wavelength of about 400-700nm where light source light with a wavelength of 
about 380nm is penetrated at the time of vertical incidence and the oblique 
incidence from 45 degree, and a fluorescent substance emits light with such a 
dichroic mirror 1 12 is acquired. 

[0061] Drawing 8 is drawing for explaining the principle of the polarization 
conversion sheet 102. Since the light 301 in which a fluorescent substance 101 
emits light does not have a polarization condition, the linearly polarized light 
component (rho) which vibrates in parallel [ with space ] as the component, and 
the linearly polarized light component (S) which vibrates perpendicularly to 
space are contained equally. The luminescence light 301 from a fluorescent 
substance is classified by the polarization conversion sheet 102, the polarization 
component P equal to the transparency shaft orientation of the incidence side 
polarizing plate 403 of the liquid crystal color shutter 103 and 302 penetrate it, it 
is reflected and the polarization component S of another side and 303 are 
returned to a fluorescent substance. It is reflected inside a fluorescent substance 
101 etc. and incidence of the polarization component component S and 303 is 



recursively carried out to the polarization conversion sheet 102. Since the 
reflection by the fluorescent substance is the diffuse reflection by dispersion, 
polarization is canceled and the light 304 which carries out incidence again will 
be in the condition of not polarizing. This light is also divided into the 
transparency component 305 and the reflective component 306. 
[0062] By repeating such a multiple echo, the luminescence light from the 
fluorescent substance 101 which did not polarize can be changed into 
polarization light, and the use effectiveness of light can be improved. Therefore, 
display quality can be improved. 

[0063] Drawing 9 is drawing for explaining the liquid crystal color shutter 103. 
Drawing 9 (a) and (b) are drawings showing the configuration of a liquid crystal 
color shutter roughly, and drawing 9 (c) is drawing showing the permeability 
property of the liquid crystal cell which constitutes a liquid crystal color shutter. 
[0064] The liquid crystal color shutter 103 is equipped with the antiferroelectricity 
liquid crystal cells (birefringence deltan=0.125, and eel gap about 2 
micrometers) 401 and 402, and as shown in drawing, the laminating of these 
liquid crystal cells 401 and 402 and the polarizing plates 403, 404, 405, 406, and 
407 is carried out. Although the optical incidence side polarizing plate 403 of the 



liquid crystal color shutter 103 is colorless, the other polarizing plates 404, 405, 
406, and 407 are color polarizing plates, and each color serves as cyanogen 
(polarizing plate 404), red (polarizing plate 405), yellow (polarizing plate 406), 
and blue (polarizing plate 407) at order. 

[0065] Drawing 9 (c) is drawing explaining the permeability property of liquid 
crystal cells 401 and 402. The phase leading shaft F of the transmitted light at 
the time of impressing electrical-potential-difference +V and -V to a liquid crystal 
layer in liquid crystal cells 401 and 402 is arranged so that 45 degrees may be 
accomplished mutually and it may cross. Now, when the polarization 
transparency shaft rho of a polarizing plate 403 has been arranged so that it may 
intersect perpendicularly mutually ( drawing 9 (b)), as an 
electrical-potential-difference-permeability property is shown in the graph of 
drawing 9 (c), switching of light and darkness is performed by 
direct-current-voltage impression of +V/-V. Namely, direct-current-voltage 
impression of +V/-V can perform now 90 degrees / 0-degree switching of an 
incident light polarization shaft. 

[0066] Drawing 10 is drawing for explaining the correspondence relation 
between the applied voltage to the liquid crystal cell of a liquid crystal color 



shutter, and a foreground color. Each polarization transparency property of 
polarizing plates 403, 404, 405, 406, and 407 was shown in the drawing 10 
bottom. 

[0067] For example, the transparency shaft orientations of the achromatic color 
polarizing plate 403 by the side of optical incidence are parallel to space. On the 
other hand, although a polarization component perpendicular to space is 
penetrated in the blue polarizing plate 407 by the side of optical outgoing 
radiation (transparency shaft), a polarization component parallel to space 
penetrates only B component, and absorbs other RG components (absorption 
shaft). 

[0068] Such a polarizing plate is now arranged like drawing 10 , and the case 
where impress -V to a liquid crystal cell 401, and the electrical potential 
difference of +V is impressed to 402 is considered. - The liquid crystal cell 401 to 
which V was impressed does not rotate incidence polarization, but it carries out 
outgoing radiation as it is. Therefore, the linearly polarized light which penetrated 
the achromatic color polarizing plate 403 is not absorbed with the cyanogen 
polarizing plate 404, but when penetrating the red polarizing plate 405, G 
component and B component will be absorbed. Although 90 degrees of 



polarization rotate by the liquid crystal cell 402, since transmitted R component 
is not absorbed at the time of yellow polarizing plate 406 transparency and blue 
polarizing plate 407 transparency, outgoing radiation of the R polarization 
component which penetrated the red polarizing plate 405 is carried out as it is, 
and it serves as a red display. 

[0069] Thus, a liquid crystal color shutter can penetrate alternatively only the 
polarization which has a desired color component by switching the applied 
voltage to the liquid crystal layer of liquid crystal cells 401 and 402 to +V and -V. 
Drawing 1 1 is drawing showing the correspondence relation of the switching and 
the foreground color of the applied voltage to liquid crystal cells 401 and 402 in 
the liquid crystal color shutter of a configuration of having illustrated to drawing 
10. 

[0070] Drawing 12 is drawing for explaining the correspondence relation of a 
scan of the light from the light sources 1 1 1 R, 1 1 1 G, and 1 1 1 B to be the display 
change timing of the liquid crystal color shutter 103. 

[0071] Drawing 13 is drawing showing the display condition of the viewing area 
in a certain time of day, and drawing 13 (a) shows the display condition [ in / for 
the display condition in the time of day (A) of drawing 12 / in drawing 13 (b) / time 



of day (B) ]. Although a liquid crystal color shutter is not illustrated, viewing areas 
601, 602, 603, 604, 605, and 606 can be independently driven by dividing an 
ITO transparent electrode into six. That is, what is necessary is to have two or 
more light sources 1 1 1 and the liquid crystal color shutter 103 divided into two or 
more fields, to draw each RGbeta image at coincidence to the field to which it 
changes on fluorescent substance layer 101 screen with each light source light, 
and just to change the foreground color of the field corresponding to unit pixel 
field 100a of the liquid crystal color shutter 103 corresponding to the drawing 
field of a RGB image. 

[0072] Although each viewing area performs RGB3 color and a black display 
during an one-frame (1/60s) period, in order to avoid that bias voltage is 
impressed to the liquid crystal cell in a liquid crystal color shutter, each display 
period is made equal. Moreover, since it is divided like for example, three 
division into equal parts and a black display is respectively put in between at the 
time of a RGB change, a black display period can reduce most effectively the 
flicker active jamming at the time of the foreground-color change produced when 
the decay characteristic of a fluorescent substance is long. 
[0073] The foreground color of viewing areas 601-606 is changed by the location 



where the light from the light sources 1 1 1 R, 1 1 1 G, and 1 1 1 B is scanned, and is 
irradiated. In time of day (A), since the light from light source 111B of the for a 
field 603 and for B images in the light from light source 111G of the for a field 
601 and for G images in the light from light source 1 1 1 R which draws R image is 
irradiating the field 605, fields 601, 603, and 605 perform red, Green, and a blue 
display, respectively, and, as for the other fields 602, 604, and 606, a black 
display is performed. 

[0074] In time of day (B), the drawing location of a RGB image shifts to fields 602, 
604, and 606 from fields 601, 603, and 605, respectively. For this reason, 606 
are made into each corresponding fields 602, 604, andR, G, and a B display, 
and the fields 601 , 603, and 605 which were performing color specification serve 
as a black display. 

[0075] By repeating such scrolling actuation, a RGB image can be displayed on 
the whole viewing area during an one-frame period. 

[0076] In addition, it replaces with the liquid crystal color shutter 103, and you 
may make it use the above RGB color filters 802. The light from G and 111B 
scans only the light source 111R and 111 fluorescent-substance 101 top 
according to the color of the image which draws, respectively. That is, the light 



from the light source modulated according to the status signal carries out 
incidence to each fluorescent substance 101 alternatively. And the 
luminescence light of fluorescent substance 101 R penetrates the field of R of a 
color filter 802, the luminescence light of fluorescent substance 101G penetrates 
the field of G of a color filter 802, and the luminescence light of 101B ** 
penetrates the field of B of a color filter 802. By adopting such structure, 
luminescence of a fluorescent substance can be used most efficiently and 
display quality can be improved. 

[0077] (Operation gestalt 5) The example of a drive of the display of this 
invention explained with the operation gestalt 4 is explained. 
[0078] Drawing 14 is the block diagram showing the example of the configuration 
of the mechanical component of the indicating equipment of this invention. 
[0079] Here, the configuration which drives the modulation elements 11 OR, 
110G, and 11 0B on the strength [ optical ], XY-scan mirrors 108R, 108G, and 
108B which are scanning means, and the liquid crystal color shutter (LCCS) 103 
is shown using a RGB status signal and SYNC including a perpendicular and a 
Horizontal Synchronizing signal. As mentioned above, the drive of the liquid 
crystal color shutter 103 is performed by driving the liquid crystal cells 401 and 



402 which constitute this liquid crystal color shutter. Moreover, although a clock 
is not illustrated, it shall be given to each part. 

[0080] Whenever it is supplied from the signal supply means 201, such as an 
external circuit, A/D conversion of the RGB status signal of a frame is earned out 
by A/D converters 202R, 202G, and 202B with the period (STV) of the frame 
frequency of a display, and it is incorporated with the period (STV) of frame 
frequency to frame memories (FIFO) 203R, 203G, and 203B. It may be made to 
perform incorporation of these RGB status signals to the same timing. 
[0081] Then, the status signal incorporated to frame memories (FIFO) 203R, 
203G, and 203B is taken out according to the timing STVR, STVG, and STVB 
scanned by XY-scan mirrors 108R, 108G, and 108B, D/A conversion is carried 
out by the D/A conversion converters 204R, 204G, and 204B, and the 
modulation elements 11 OR, 110G, and 11 0B on the strength [ optical ] are 
supplied through operational amplifiers 205R, 205G, and 205B. 
[0082] In addition, A/D converters 202R, 202G, and 202B and the drive timing 
control of frame memories (FIFO) 203R, 203G, and 203B are supplied to an A/D 
converter and a frame memory as pulses, such as STV, STVR, STVG, and 
STVB, based on the Vertical Synchronizing signal supplied to timing and the 



drive signal generating circuit 206, and a SYNC signal including a Horizontal 
Synchronizing signal. 

[0083] In this case, since the location where the light from the light source which 
draws each image of RGB scans a screen 100 is shifted every [ 3 / 1/] to the 
screen 100 (refer to drawing 12 and drawing 13 ), STVR, STVG, and STVB 
serve as a trigger signal from which 1 frame period shifted every [3/1/] (refer to 
drawing 15 ). In the case of the display of this invention explained with the 
operation gestalt 4, what is necessary is just made to perform the period to scan 
the same period as frame frequency. 

[0084] Drawing 16 is the block diagram showing roughly the configuration for 
performing timing control which drives the scanning means 108 and liquid crystal 
color SHATA 103. What is necessary is just to use trigger signal STVR of status 
signal reading, STVG, and STVB as a trigger signal, since the locations scanned 
by RGB as above-mentioned differ although Y scan mirror is scanned the same 
period (RTW) as frame frequency. 

[0085] Although X scan mirror scans the light from the light source on a screen 
with horizontal frequency, you may make it scan the light which draws RGB each 
color the same period as the period (STH) of horizontal frequency. 



[0086] What is necessary is for trigger signal STVR of a RBG image, STVG, 
STVB, and a clock just to generate the wave which realizes drive timing which 
was illustrated to drawing 12 and drawing 13 , although it is necessary to 
impress a wave different, respectively to a liquid crystal cell 401 and a liquid 
crystal cell 402 in order to drive a liquid crystal color shutter. 
[0087] In addition, an analog signal is supplied from a signal supply means here, 
and although the analog signal was explained also to the modulation element 
110 on the strength taking the case of the configuration impressed and driven, 
you may make it constitute all the configurations of the mechanical component of 
the indicating equipment of this invention illustrated to drawing 14 from a digital 
circuit in a configuration so that the modulation element 1 10 on the strength, the 
scanning means 108, and the liquid crystal color shutter 103 may drive with a 
digital signal, for example. 

[0088] (Operation gestalt 5) Drawing 17 is drawing showing roughly the example 
of still more nearly another configuration of the display of this invention. This 
indicating equipment makes the light source and the image drawing section 
common to a RGB image, and uses them as one channel. 
[0089] The status signal which changed the RGB image sequentially is inputted 



into on the strength [ optical ] modulation element 110a which is a means to 
modulate light source light reinforcement according to a status signal. Moreover, 
XY scan mirror 108, on the strength [ optical ] modulation element 110a, and 
liquid crystal color shutter 103a are driven by 3X (frame frequency 180etaz) of 
the display of this invention explained with the operation gestalt 4. Since light 
source light will draw R image, G image, and B image during an one-frame 
period, a color picture can be displayed. 

[0090] (Operation gestalt 6) Whenever [ incident angle / of the light which it is 
scanned by XY-scan mirror 108 and carries out incidence to the fluorescent 
substance layer 1 01 in the display of this invention ] will be different at the center 
section and edge of a screen. In being smaller than the pixel size of the image 
which the beam diameter of light source light draws, especially whenever 
[ incident angle / of the light to a screen ] does not become a problem. Moreover, 
what is necessary is just to modulate light source luminous intensity with the 
modulation means 1 1 0 so that a part for this change may be compensated when 
the luminescence light reinforcement of a fluorescent substance changes with 
whenever [ incident angle ]. 

[0091] You may make it arrange incident light include-angle accommodation 



means, such as a diffraction grating and a holographic optical element (HOE), in 
the optical plane-of-incidence side of the fluorescent substance layer 101 in the 
direction of a normal of a screen 100 to carry out incidence of the light which 
carried out intensity modulation with the thickness of a fluorescent substance 
layer, the property of a fluorescent substance, the magnitude of a screen 100, 
etc. 

[0092] Drawing 18 is drawing showing roughly still more nearly another example 
of the configuration of the display of this invention. This display is equipped with 
a diffraction grating 113 on the light source light plane of incidence of a dichroic 
mirror 112. 

[0093] The blaze of the diffraction grating 113 is carried out so that whenever 
[ angle-of-incidence / of the light from the light source scanned by XY-scan 
mirror 108 / of a difference ] may be lost as much as possible also at a center 
section or the edge of the fluorescent substance layer 101 . 
[0094] Drawing 19 is drawing showing typically the screen 100 with which such a 
diffraction grating 113 was arranged. By adopting such a configuration, it cannot 
be based on the physical relationship of XY-scan mirror 108 and unit pixel field 
100a of a screen 100, but incidence of the light source light by which intensity 



modulation was carried out can be efficiently carried out to the fluorescent 
substance layer 101 at a uniform include angle. Furthermore, arrangement 
distance of XY-scan mirror 108 and a screen 100 can be made small by having 
such a diffraction grating 113. Therefore, thickness of a display can be made 
thinner. Moreover, it can display on a bigger screen. 

[0095] (Operation gestalt 7) Drawing 20 is drawing showing roughly another 
example of the configuration of the light source of the display of this invention. 
[0096] This light source 111a arranges two InGaN system semiconductor laser 
111b per light source, and compounds the flux of light from two or more 
semiconductor laser by polarization beam splitter 111c. 
[0097] Since laser light is generally polarization light, it can compound the flux of 
light easily in this way using a polarization beam splitter, adopting such a 
configuration - the outgoing radiation light reinforcement of the light source - 
large - it can carry out - more - high - a brightness display can be performed. 
Moreover, it can display on a bigger screen. 

[0098] (Operation gestalt 8) Drawing 21 is drawing showing roughly another 
example of the configuration of the light source of the display of this invention. 
11 1d of this light source compounds the light source light which arranges 



InGanu system LED111e in the shape of an array, and carries out outgoing 
radiation by 11 1f of optical fibers. It is condensed by relay lens 111g and image 
formation of the optical outgoing radiation side of 1 1 1f of optical fibers is carried 
out to a spot-like pixel field on the screen 100 which arranged the fluorescent 
substance layer 101 according to the image formation optical system 109. LED 
easy [ a configuration ] and cheaper than the laser light source can be used as 
the light source by using such the light source section. 
[0099] 

[Effect of the Invention] As explained above, according to the display of this 
invention, the bright high display of display quality with easy big-screen-izing can 
be offered with a simple configuration. Moreover, in the indicating equipment of 
this invention, since it is not necessary to arrange the optical system of the 
drawing beam to a viewing area in a bulky reduced pressure container like CRT, 
an indicating equipment can be lightweight-ized. Moreover, since it is not 
necessary to use a charged particle as a drawing beam, it is hard to be 
influenced of external turbulence, such as a noise, and the dependability of a 
display can be improved. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] Drawing showing the example of the configuration of the display of 
this invention roughly. 

[Drawing 2] Drawing for explaining signs that it scans by the light source light 



which carried out intensity modulation of the screen which arranged the 
fluorescent substance layer. 

[Drawing 3] Drawing showing another example of the configuration of the display 
of this invention roughly. 

[Drawing 4] Drawing showing roughly still more nearly another example of the 
configuration of the display of this invention. 

[Drawing 5] Drawing showing the example of the configuration of the display of 
this invention roughly. 

[Drawing 6] Drawing showing the structure of a dichroic mirror typically. 
[Drawing 7] Drawing showing the reflection factor property of a dichroic mirror. 
[Drawing 8] Drawing for explaining the principle of a polarization conversion 
sheet. 

[Drawing 9] Drawing for explaining the configuration and permeability property of 
a liquid crystal color shutter. 

[Drawing 10] Drawing for explaining the correspondence relation between the 
applied voltage to the liquid crystal cell of a liquid crystal color shutter, and a 
foreground color. 

[Drawing 11] Drawing showing the correspondence relation of the switching and 



the foreground color of the applied voltage to the liquid crystal cell of a liquid 
crystal color shutter which were illustrated to drawing 10 . 
[Drawing 12] Drawing for explaining the correspondence relation of the scanning 
location of light source light to be the display change timing of a liquid crystal 
color shutter 

[Drawing 13] Drawing showing the display condition of a viewing area. 
[Drawing 14] The block diagram showing the example of the configuration of the 
mechanical component of the indicating equipment of this invention. 
[Drawing 15] Drawing showing the example of the pulse impressed to an A/D 
converter and a frame memory. 

[Drawing 16] The block diagram showing roughly the configuration for 
performing timing control which drives a scanning means and liquid crystal color 
SHATA. 

[Drawing 17] Drawing showing roughly the example of still more nearly another 
configuration of the display of this invention. 

[Drawing 18] Drawing showing roughly the example of still more nearly another 
configuration of the display of this invention. 
[Drawing 19] Diffraction grating 



[Drawing 20] Drawing showing roughly another example of the configuration of 
the light source of the display of this invention. 

[Drawing 21] Drawing showing roughly another example of the configuration of 
the light source of the display of this invention. 
[Description of Notations] 
100 Screen 

101 Fluorescent substance layer 

101R Fluorescence body whorl (red) 

101G Fluorescent substance layer (green) 

101B Fluorescent substance layer (blue) 

102 Polarization conversion sheet 

103 Liquid crystal color shutter (LCCS) 

108 Scanning means 

108R, 108G, a 108 B chi Y scan mirror 

109R, 109G, 109B Image formation optical system 

110 Intensity modulation means 

1 10R, 1 10G, 1 10B Modulation element on the strength [ optical ] 

111, 111R, 111G, 111B Source of coherent light 



112 Dichroic mirror 

113 Diffraction grating 

201 Signal supply means 

202 A/D converter 

203 Frame memory (FIFO) 

204 D/A converter 

205 Operational amplifier 

206 Timing and drive signal generating circuit 

301 Fluorescent substance luminescence light 

302, 303, 305, 306 Polarization light 

304 Unpolarized light 

401 402 Liquid crystal cell 

403, 404, 405, 406, 407 Polarizing plate 

601, 602, 603, 604, 605, 606 Viewing area 

801 Face glass 

802 Color filter 

111a Light source 

111b Semiconductor laser 



111c Polarization beam splitter 

1 1 1d Light source 

111 e LED 

111f Optical fiber 

1 1 1g Relay lens 
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